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摘要 
中华乌塘鳢(Bostrychus sinensis)，隶属于脊椎动物门(Vertebrata)，辐鳍鱼纲
(Actinopterygii) ， 鲈 形 目 (Perciformes) ， 塘 鳢 科 (Eleotridae) ， 乌 塘 鳢 属
(Bostrychus)。本研究采用了三种分子标记：微卫星标记 (SSR)、线粒体









0.3136~0.4487，除少数微卫星座位 Fis 为负数外，多数座位的 Fis 均为正数，表
明在中华乌塘鳢群体中出现了杂合子缺失的现象。 
2、在本研究中，中华乌塘鳢 Cytb 基因序列长度为 1141bp，总共检测到可
变位点 122 个，其中简约信息位点 79 个，并定义了 122 个单倍型。6 个地理群
体的单倍型指数在 0.765~0.895 之间，核苷酸多态性在 0.00157~0.002102 之间，
出现了高单倍型多样性(Hd)低核苷酸多样性(π)的情况，其中玉环的遗传多样性
最高，厦门的遗传多样性最低。在核基因 RyR3 的分析中，长度为 820bp 的序
列包含可变位点 28 个，其中有 26 个简约信息位点，单倍型多样性在
0.612~0.799 之间。核苷酸多态性在 0.00330~0.00612 之间，与 Cytb 基因序列分
析结果一致，也出现了高单倍型多样性与低核苷酸多样性的现象。 
3、由群体间遗传距离矩阵构建的 NJ 树及 Structure 聚类分析表明，中华乌
塘鳢可分为南北两个谱系(N 谱系和 S 谱系)，遗传距离与地理距离具有显著的
相关性。群体间遗传分化(FST)程度处于中高水平，相邻种群间的基因流(Nm)值















  II 
4、基于 Cytb 基因序列及 RyR3 构建的单倍型网络结构图显示，中华乌塘
鳢群体明显分为南北两支。Tajima’D (D)，Fu’Fs (Fs)检验及核苷酸不配对分布
检验也表明，除厦门群体存在近期的群体扩张外，其他群体均未发生扩张。 
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Abstract 
The Chinese four-eyed sleeper (Bostrychus sinensis) is a species of fish in China 
belonging to Vertebrata, Actinopterygii, Perciformes, Eleotridae, Bostrychus. In this 
study, three molecular markers (microsatellite markers (SSR), mitochondrial DNA 
(mtDNA) gene sequences and nuclear gene RyR3 sequences ) were used to detect and 
analyze the genetic structure and introgression of hybrid zones with a total of 534 
samples in six populations along Fujian and Zhejiang coastal areas. The factors that 
promote the formation and maintenance of hybrid zones are various, depending on the 
origin of the hybrids, the composition of the hybrid zones and their adaptability. 
Therefore, it is important to study the genetic structure and infiltration of the 
population in the hybrid zone to understand the adaptability The conclusions are as 
follows: 
1. In the microsatellite data (SSR) analysis, 15 highly polymorphic microsatellite 
loci were selected, the number of alleles per locus was 7~44, the range of observed 
heterozygosity (Ho) was 0.1546-0.9600, and the range of expected heterozygosity (HE) 
ranged from 0.4357 to 0.9602, the polymorphic information content (PIC) of each 
microsatellite locus was 0.2780~0.9523, indicating that the population of Chinese 
four-eyed sleeper population was highly polymorphic. The inbreed coefficient (Fis) is 
-0.3136~0.4487. The Fis of most seats is positive, which indicate that the 
heterozygous deletion occurred in the population. 
2. In this study, the length of Cytb gene was 1141bp, and 122 variable sites were 
detected. Among them, there were 79 parsimony informative sites, and122 haplotypes 
were defined. The haplotype diversity of 6 geographical populations was between 
0.765 and 0.895, and the nucleotide diversity (π) appeared between 0.00157 and 
0.002102. The situation included high haplotype diversity (Hd) and low nucleotide 
diversity (π). The genetic diversity of Yuhuan was the highest among the six 
geographical populations, and  Xiamen was the lowest at the same time. In the 
nuclear gene (RyR3) analysis, there were 28 variable sites in the sequence with length 
of 820 bp, among which had 26 parsimony informative sites. The haplotype diversity 
was between 0.612 and 0.799. And the nucleotide diversity was between 0.00330 and 
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3. The NJ tree and Structure clustering analysis based on the genetic distance 
matrix among the populations showed that the Chinese four-eyed sleeper could be 
divided into two groups, and the genetic distance had a significant correlation with the 
geographical distance. (P<0.05). The gene flow (Nm) between adjacent populations 
was large and the frequency was frequent, while the gene flow between the north and 
south groups was small, which may be related to the geographical isolation factors 
and the special biological characteristics of Chinese four-eyed sleeper. 
4. The haplotype network structure based on the Cytb gene sequence and RyR3 
showed that the populations of the Chinese four-eyed sleeper were significantly 
divided into two groups. Tajima'D (D), Fu'Fs (Fs) test and nucleotide mismatch 
distribution test also indicated that, in addition to the recent population expansion in 
Xiamen, there was no expansion occurred in other populations. 
5. The five geographical samples of the northern part of the Taiwan Strait (Xiapu 
to Zhoushan) were composed of N-lineage, S-lineage and hybrid population, which 
confirmed that the East China Sea area was the secondary contact area of the Chinese 
four-eyed sleeper. The adaptability of the hybrid was relatively low to that of the 
parental species, and the hybrid zones were restricted to the two parental species. The 
narrow area is mainly maintained by the balance between the diffusion and selection 
of the hybrids. In the hybrid zone, the loss of alleles resulted in the decrease of the 
viability of the hybrids. When the spawning season was in the summer, the population 
of the Chinese four-eyed sleeper was spread from the south to the north in the second 
contact area, and the allele deletion was balanced. On the whole, the two clades are in 
the early stages of the species formation process. 
Key words: Bostrychus sinensis; microsatellite markers; Cytb; RyR3 nuclear gene; 
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